Bovine viral diarrhea virus non-structural protein 5A interacts with NIK- and IKKbeta-binding protein.
Bovine viral diarrhea virus (BVDV) is a positive-sense, single-stranded RNA virus that causes an economically important livestock disease worldwide. Previous studies have suggested that non-structural protein 5A (NS5A) from hepatitis C virus (HCV) and BVDV plays a similar role during virus infection. Extensive reports are available on HCV NS5A and its interactions with the host cellular proteins; however, the role of NS5A during BVDV infection remains largely unclear. To identify the cellular proteins that interact with the N terminus of NS5A and could be involved in its function, we conducted a yeast two-hybrid screening. As a result, we identified a cellular protein termed bovine NIK- and IKKbeta-binding protein (NIBP), which is involved in protein trafficking and nuclear factor kappa B (NF-kappaB) signalling in cells. The interaction of NS5A with NIBP was confirmed both in vitro and in vivo. Complementing our glutathione S-transferase pull-down and immunoprecipitation data are the confocal immunofluorescence results, which indicate that NS5A colocalized with NIBP on the endoplasmic reticulum in the cytoplasm of BVDV-infected cells. Moreover, the minimal residues of NIBP that interact with NS5A were mapped as aa 597-623. In addition, overexpression of NS5A inhibited NF-kappaB activation in HEK293 and LB9.K cells as determined by luciferase reporter-gene assay. We further showed that inhibition of endogenous NIBP by small interfering RNA molecules enhanced virus replication, indicating the importance of NIBP implications in BVDV pathogenesis. Being the first reported interaction between NIBP and a viral protein, this finding suggests a novel mechanism whereby viruses may subvert host-cell machinery for mediating trafficking as well as NF-kappaB signalling.